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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a microwave excited plasma 
treating apparatus 

capable of preventing the thermal destruction of a 
dielectric substance window 

by supply of a small amt . of gas for cooling even if the 
microwaves of large 

power are thrown in order to execute a high-speed process. 

SOLUTION: This apparatus includes a reaction vessel 22 
which has a plasma 

forming chamber 24 and a treating chamber 25, a gas 
supplying pipe 2 6 for 

supplying a treating gas into this plasma forming chamber 
24, the dielectric 

substance window 3 0 arranged in the aperture of the 
reaction vessel 22 in such 

a manner that its upper surface exists below the upper wall 
surface of the 

reaction vessel 22, a top plate 31 which is arranged above 
the reaction vessel 

22 apart a desired spacing from the dielectric substance 
window 3 0 and has a 

microwave introducing port 34, a rectangular waveguide 35 



\ 



which is arranged at 

this top plate 31 and is opened at its rear surface, a gas 
introducing section 

which is disposed at the top plate 31 and introduces the 
ceding gas into the 

vessel and a gas discharge section which is disposed at 
this waveguide. 
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mM^mmi.izmiMwmznL.xmmfrmm^h 
m^mi'i.zwM^ixi^m^'fMt . 

^x-7i!Mia. 

^^mmi,z}^mm:^'x^mxT%hmAkz^mm». 
Mw.m.<^-)j\^9^mtpi^^^^fizm'rxwimmzmm. 

^XviS^I^B. 

f<s^ ^ ffyximmizm^^h^mwmf^^ifim. 

-rtuj^{.z^<r>-7A ^'ojfeiaeT^x-7«^g. 
[ts*« 7 ] m^im^<r)\m.'smm^m>z^ix^ix 
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^Sfii L3t ^ i: ^!|^ ^ iir*Jl 2 V ^ Lif^ 6 CO 
V^-mA^fciRMcOV^f ^ aj*l3i^7°7Xv{t!WI^11„ 

[ff^c^s ] mi:<^nm:^xmx^Mmi.'m.<r>^^ 
WT&i)m<r>m'itx ^i^m^zmwL^ixx\^h^t ^w^t 

10 [ 0 0 0 1 ] 
10002] 

immtkm m^(r>'7A9uim^-r^X'7m^w. 

{fRMJgC5:7-^Xv^BgS3 fc«iaS4 i:l:i±TfciKB 
20 ^tttv^-S. ;^r:^«l&'i=5{i:, K/e^iJiia5o:r^X 
v^jSS3<0ffl!iafcjgd£§ixTV^^.. IlirefIll6*mHtc 
]R0fttt^.:h^'>j:^Nd^/l'^7tt. j!f«m4[^i2l5li^S 

tz}mm^^im^izM*)m'fhti. -h^mmsffm^ 

[0003] mx.if^M:ff^xti-h^^pim(^mmiiii 
fg9«. Rje^iioggp^i omm.i,z^(r>±mifiKm 
mi^i<^&±Mtm-iz^^j:oi,zJsm^tix\,^^. v 

30 >f ^'Digc3&«#A;?*iS^^<o^jS^ii{i, f§Bfl£l§ 

9 i,ziti^^i>mm^</zi±'7-( ^ cimmxn 1 2 a^ibp 
[0004] ±^L^fiafcco-7>f ^'o^aer^x-^jjii 

^4 WiO*;l^^^7±fclP>''X h^N-tJ^-^^AS^Ht^J^^^ 

LTKJS^Sifl±ai5iO:7-5X-7^figS3fc:«t|^-rS. K 
^SiS^l ll*Il;^A-r5^fcl3<toT. Rf5^1<^ 

r^xviiat^3{3r5Xvi 5*^56t-rs. ^L^t 

r^X-71 5{±. S&ISt«i[2eDgHP^ilL.-C«iaS4lC?i 
A^ix. 7-^X-7i4>i^:Stt^K«M^**5!!«aS4|*|OJi^ 

)vy7 iLMzwm.'s^ittz^ :s,js\ 3mmr>v-jxv)^9— 

50 [0 00 5] «!*«OV>f ^'r7^1i®7"^X-7«!a5iaT 
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[0 0 061 !»gHie63-l 3078 4^^f8l3{S. ot 
J: 3 Ic^J^O^jSW 1 1 «0±«Ptc^{!fc*&^ 1 6 5riS 

fi^^l 6^j1LT^«^1 l*>^.^(*^9l3llfc## 

tzmmmm.9 im^miz^^si-z-^ s . 
m.izti\,^xmmii^M9com&mi:m±-t^y:iibizitM± 

Siil-S***)^. Mx.{f*^^2 4 0mmC0gSII«sJ§9*^r 

•t^^^ ^^mkmmi>zii\,^x. mm'^i ifcii kw 

»bl,Zit^i:m^*^ 1 6 *^ii> 2 0 0 N 1 /m i nJjLhcO 

^g«:•c^«^9^^ll}i:t'^t^t^.'i^^*>'fe•5. Sifflttcc^ 

jftl 4fcri^.r^X-e5^oSS^tffiT-r-Sm&*feo 
[0007] 

[^BB*«»P^LJ: a t-rSIR®] *l&HJi{i. ^arrn-b 
[00081 

isiijB:7-7x-7iaa§ist=*ji^T, ^^iieK^^^KB 
. ciior^xv^js^tJDT^ric^^stL/^rsaftaaj 

'?^^f^iz9m:^'xi:m^-t^ titb<7):^':^m^ t . 40 

^m±tzmmmmsitzM Lxmm<^m.^^hifxmM 

mm^tifcmw^t. msd^mtzmi-fi^ti. -^^^nigL 
mx\,ziih^i:^m-^}^n^^b. ii^rnvtiiLt 

[00091 m^y^2wm%m\i.. imt^mu^ix. 
y^X'7^^-t^y^X'7^^i:. z.<r>y=7X-^^ 
^<DT:)3i,zi&^^ixtzmmm¥iimu^ixh!/mM 
^^■thm^ii. ffiar^x-7^Mi*iic«H;<rx so 



tiznvxps\:m(rmM^hnxwm.^ixtz'74 i^timmx 



l.zmi-ii>iit^:^'xMmi^t . ^*«IL!ti t 
[00101 ff^3iBifOf&HS{4. mMmiSfclr 

[00111 ft^4iEa«^Baa. Ba£>yx#Aa5 

iialEB«fis^co@:^|6i51'M(lfcr?^fflffl;«fx&^AT' 

§sfi[Mtc^^g^{t. *--:>mia;^rxsAaJt»r-5m 
^x-^^tamt-fts. 

[00121 »*3i5fBao5iBg{i, mmc^mm 
^x^m>m'iz^mmsittiim^?rmtni^ t 

y^yx-^i/mmm. 

[00131 m^eMSM(ommii. m^m.tzi±^ ^ 

1 ^\.^Lm^5eD\,^-ni.i)^izssm</)'7-( ^x^mmm 
y^X'?mmmiX$>?>. 

[00141 m^itmcomm. ma^^ioi^M 

^^uwmxnt. m^UiHSntzmfi^ti. np^md 
-n<^x u y hmzumrt^J: a izmifi^tifz^^ 
-tsit>-mm^msinzmmL. m^i3-i^)^mm:^xtfi 

tmMmmm^(^!siiZ{^mm:^x ^mikti> mxKt . 

\.^-mi)^i,z§m(^^-( ^u^mmr^X'?^mmx' 

« 

[00151 M*3S8iEa«5Ka(4. mssi^mm:^'xm 
xmmismL<D^^nmm<7)S^^x o 
tix^^hii b^^t-r^m^mi i,z^m<7)-7-( 
mmT^x-rmfmmx'h s . 
[00161 mimmii^f^<^nmTh&^^ ^o^^ 

tt-b ^ 5 V ^ i: LT«. Mi.tf53l. T/U$ ^-ftT 

[00171 ^(73 i d ^^^\,zm)^^^ ^y^mmm 
y^x-^mmmzii^^x . if*« i <7mm\,zx h t . 
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[0019] -r^rt)-^, 2tS:i0^ff^:«iico^tc:^*«g£ 

ti6 b . ^tii^mmcr^mMmiiHK^ < i ) Tm^ti 

Nu = 0. 332ReO-6<»o PrO' 333 •■• ( 1 ) 

Nu : i?-fe;PhSC 
Re : yX/l-m. 

P r : y^yh/l^Sc {^<0m^ -.H^O. 7 1) 20 

Nu=ah/A -(2) 
a 

h : mm<^mm 

A : { 0 . 0 247 [W/mK] ) 

Re=wh/i/ ••■(3) 
w : 

u : ^MWl&fiitt^ ( 0 . 1 5 6 X 1 0 * [ni2 /sec 
] ) 

(1) - (3) iciOfa^^ («) ijs:^ 30 
(4) Tm^ti?>, 

[00 201 

a = 1 . 87X (w/h) o-fioo •••<4) 
mrlE^ (4) *»^>B?fiS!im«c^iBi:lalE^«T®t<7) 
^iOR^^fatC^A-r^S^fOSSS (w) ^m^L. *>o|^ 

isitfDSEgt ( h ) ^mK-ftzt icx 0 > Hfri^ii«£is*> 

[00 2 1 3 Lfztii->X. ^m^izmhi,-?^ ^^im 40 

ST^xvjaiajistiBuiEL-tai 8tc^rrteRc^r5 

[00 22] ffl*l«3f0^lCj:i,fc. 

mtms£mc¥m<^mzim^mii:mM.hx^^<r>i^ 
mmifxms&imi^^tifztzisb. miwmwm.<r>)^m^ 

[0023] mSm4<7)^iZJ: S t . HU^XiSAgS 

fi. mts^mzmMmm.im<nmm.mzimt?>x a 

^tScifelti^n. *--:>mlB;<rx^AgBi:aii-r^l[ieJ&fiI 50 



m:^'xm.m^im^iiim(r>mmm^h<^'t^mz\^ifx 
immzSM^tu^fztb. msmm<r)f^^j±M^^ms. 

[0024] 5 (^^mizx h t . Bcff B^^feo^^ai 

fciff o k J&fHTtigt:^ 0 . BolEiS««slgS: i 0 J: < 

[0025] m^e<7)^mzi h t . mm^wLizim 

mmftmssM^mmfi^tvtztiiib. mi ^mm) ifi 
zff)^mAW.iii^M^mimi:mLh^nmw.mzii o 

X^mi\.zt^m-hZtiM^t^x^, ^<r>fzib^ z<d 

mLcrn^mtzi-yx . mmi,z^mizmni^tii:iA'xmx 
*) . J; oT c:c?)>yx^Agi5^gEji-r-s?feaim>!rx<og£ft 

[0026] m^7(7)^lzX h t . — M«x y -7 h 
^^wv-f n^#AP*>IS»t^>n. U «y h 

ffl;{fx&«*&^S#AfL*»'^tt^>*i.;t/ci6, ?feaiffl;<^x 

ijmxmzi 'yxms3^iiRttmmm,m^t<^mizmx 

[0027] m^msco^lzj: i, t . mimAmim 
[0028] 

i:mmLxmitzmm-t?>, 

(mm(^mm i ) la i ^^<Dmm<r>mm i ov>f 

<mmimm. m3imi(^mmm<7)^mwm. m 

<mM^mm't?>:^iib<7)^mmxti?>. ±^ima^ 
ii. mm±.mizmm:^<7)^^2 i^^-t&K!mm2 

ii^t^^h^mm.2.3\,zX I97"^X-7^JS^2 4 fciiOaS 
2 5 f:lc±Tl;:EB;^iiTV^^ . mj&tfx(r)^tm2 6 
li. KlSW3l2 2±a5<^):7°^X-7^jS^2 4<0(ijaiC?g 

^^ixx\.^^. mmm2 7trmi.zm*)fint:.ixtz'^:L 

y^>^7^^2 8{±. i«i!aM2 5F«?(c:lHlteil£l3iiiaSixT 
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[ 0 0 2 9 1 V'f ^'ajSJgJ§ffi-fe5 S 'x mtli^ 

IKWgailSI52 1 iz^cr,±Mti^fm&±mx ^T:biZ^m. 

2 2±lciim«sfgtc*tLTBFra<ol®^^*.ftTiiJgSii 
TV^S. ^flx3 1 i±. ^«c5g3 0 i:Stl»I-rS*#:«l53 
2 45 J:t^^<7)3|si*:aJ3 2 S:-^rr6ltc«iej&J: d lc:®fiiL 
yi@{t}g|I3 3 a. 3 3b S:%-r-5Jg«^^r-ri:*t;:*«5 
^3 2t3^'f ^'0«r#AP3 4*«^P$tl,-CC^^. ^ 

m^3 5ii. ^183 lcO*flcg|53 2tJj:tmajg|53 3 
a. 3 3b±tCii'a§il-Ct'»S. 2o«?^aiffl;(fX^A 
^3 6 a. 3 6b{S. m2IZ^Xol,Z^1iR3 iCO^f^ 
^3 2c7)#«?g3 5 $rfiltffflStC««?«twi&tt^>tLTV^ 
;y::^flfa}«P3 7{±, gJBfm3 Ot^'f'W'fififc^tlBl 

^^m^ms 5±mi,zm.ifi^tLX\,^^, 
[00301 mz. «?^LJtv>f ^'oisiaiier^xv^i 

2 2<r)fm^25\H<^^-fl'^28±iZUi^XW^^~y 
immi>zm^^tltz^:t/\3 8^U>fX hys-^-y^Si 

LXR^^2 2 |*JW;{rxSr#m'g2 9 Sril L-tSf^-T 
i(nffl;yxMx.(fl§^;ifx$-«^2 6$-aiL 

TK*t?^2 2±^<7)y^X'?^^2 4 izm^?> . 
RJi5^ll2 2 |^*»'«yiWrxfcr J: OR)rStfOJE:>]t::=5:o 
^T'^>f ^' ojS3 9 3 5 l^t^^A-rS ZtliZX 

-oX. -7^:7n»r3 9ti5?fliC3 icov-f ^a}S#AP3 
4;&»iS>^«t^3 0SrilL.-CSi5^S§2 2<ril^:^Xifi 

m^^ixrz'r^x^^^2 4\,zmx^tt^ ^^-cr^ 

XV4 0i&56^-rS, fl^L/cr7XV4 0{4. astwR 
2 3<^SP$:jlLTj!aS!^2 5(2#A$tl, r7XV4 
0 f^(r>'^m:imm.=fifim^ 2 5 n<r)ilr^)V-sr 2 8 

I.. 

[00311 imLtiT=7X'7t:nmLfzT^vi^y'!^\iZ 

^L. )^mmiixmx.ii^^'^U3nzu*)im^ti 

ti2'0<r>iixmXU3 6 a . 3 6 b3&»4>SA-r-S i: . ^ 
m<4@ 2 tJ ±1^124 ics^-r J; a lc^f*t5g3 Oiffik^ 
«E3 ITMOlS^S-aO. §i^tC^<R3 ItigaPL/iV 
^ ^ aiS^AP 3 4 Sril LT 3 5 ±Sl2^{t t^K 
I^i}y.m!m3li3>hm!i^f^h. :L<r>i.^*£'^(m 

m^oy^<nm\Jt,zi, OBU^t^riaiE^^ (4 ) <^ 
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itl>!ti6BaSa7°7XV4 0<7)|^t3f#^oTJllfft$il7t 

gim«ti§3 0 ^%mi^z^m-h ; i: ^ h . t-t;&« 

-? T . HI 8 Ti^BH L ;t ^g!*^^ ajSHer ^ XV 

[00321 ^fz. 'mm:m^\^-K^mw^3 5 i*j 

10 (IUfe<0J^®2 ) 05{4. 2t=3^Bg<OSIitiO?^®2tC^i? 
I.v>f ^'o^lfflier^XvJiJ^MlctiV^T^i:^ 

[00331 ^<^v^ ^ xjmmrr'yx^mmmt. 

^«clg3 0±iSi:55«R3 lT®<0^OlSg^lc:iB^ft1£aa 

20 'omLwm^m.3 o±®. ^^^3 1 TaatJ J:i^2ooft 

mm A 1 -CBBiii:'^: 2fflcO«^^2:5:-r}^ffl>yx8rj& 
4 2a. 4 2b*^jR§nTV^^. %1g3 lOTHtc: 
(4. tt«ja5«4 l*«««63it*T.-&EnaJ4 33&»'Jtefi=tTJ^ 
fi£$fLTV^S. i^. #}^aiffl;<fX8rjS4 2a, 42b 

o-si§{4^mf<£5g3 oo*'mtc:m-r«.^«c3 IgP^htC 

*f«5e<;l:nR0#tt^>iX)t;<fX^AaJ3 6a, 3 6bCa 
aU. fl!!Sg{4^«3 1 c7)-7-f ^'n»[#AP3 40jkt[»I-r 

[00341 ^K^i p =5:^<^® 20v>f ^'ng^ase 
30 T^XV^Iia^SttJSUT. ^fls^3 0±BD. ^«3 
1 TBtJ ilA2o«0fi:«JSm4 1 T-Hiil/c 2ffl<D=^1^ 
S-=Cirt-}^aiffl^xegK4 2a. 42b Ififm^itX \ ^4 

^46. '^tm^xmu-s.^^^WL3 1 icjRowt^.ix 

20<0;>{rx^A^3 6a. 36b t^hmX-th t . m 
ieSM{405l:r^J; 3 lc:ISmftclg3 0±Bfc3^«3 1 

rm(^m!siizm^ Lfc}%fflm^x^4 2a. 4 2 b s- 
iio. ^(>iiz^m3ii/zmnLf:i'?^^\3mmxn3 4 
i:mLxmws3 5±mzjssL<omfi^fiti:^xmiiiSii 

40 x-yx.m^Ltimi-^AxmmLtimmc^mmico 
!mmwizit^xi^mm^xmj^<7>mmmt:^b^ < t& 

< 4 ) (JDMf^j&^'^^ficsgs o^>t^^m3 1 ^(TmBM 

SriiA-C# . r7Xv<7)5|^icfls^:-:>TMft$^i./::^ 
«c5g3O$-J:')S&mWtcJ^ai-t-&0:fc3!»«'C#^. i^. 

**^tgfci=5:^. ^ i;>lzmm^m.3 0<DmmiztH1ri,i^W 

mdmcom mm) ^A^^<Ltz*). ttz^^r^ic 
't^ztizj:^xmK.iii^^30i)^h<7)mm (mim 

50 &) t:±^<-t^ZtimmiZ^i>, 
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[0035] mm<r>iBm3 ) mm. ^mm(r>mm<7y 
mm 3 iz^h h-?^^ u^m-r=y x-:^m^mzii i ^ 

[00361 iiOV>f ^'DjSjUjjgr^XviiM^aii:. 
^«s^3 0±Mfc^S3 1 TWWlScoPfmciBfi^ffl 
fit. Mx.tf*!"U7^ho7;U:toa:-^l/>'3&>/t>^r^BfffiP3 

't^iizji^ii^'^xwmmzmfh^ 1 1 j: o mmw^3 o 

±H. ^«3 1 rmiiXXf2.r><r>{kmmA 1 TBH**!. 10 

{ii?i«i<^3 o<oj'i-B3tMiiE-rs^«s3 1 ^^\.zmm 

l,zn*)nifi^titi^xmX^3e a , 3 6 bt;i5«5iL, 
fl!lJg{i3?«3 1 <0 vf ^'oJS^AO 3 4 </)M[^'ttmja. 

iz&m-t^. 

[0037] :i<r)Xd^mm<r>jm3<o'7--( ^xrimmm 

1 Tffifc J:t^2oofteja5«4 1 "CHiix/c 2ffl<0^« 
^=5:-r?^aiffl;{fXgS[K4 3a, 4 3 b*<m$ixTV^S 20 

?^aiffl;!fXfi?!l;e.{f^^3c«c3 Hc:B5lOWt^»*i. 
n:2OC0;«fX#AgC3 6a. 3 6blzmX-ti>t. ^ 

7 iz^i-i 0 izmmiim 3 0 ±mt mi 3 1 tisw 
mmizm^Lfz^m^(r)i^mm^:^^4 3 a , 4 3 b 
^m*}. ^(>i/z^m.3ii,zmnLfz^-< ^x3)mAn3 

4^mLxm^3 5±MliZ-SSL*)Wfi^tlti^:^mtii^ 
/fX^m4 3 a . 4 3 h^cr,m^<n^XI>zX -oT . 15^ 

Ltzm 1 ~04 x'mmLt:mm<mm i o3!MiMt;it 

OgSS&::*:#<T'§. iri^L/ciftg^iiO^ (4) t^BI^ 
**^>^mflclg3 0 *»<i>^«t3 1 , 

y^X'?<r>^iz^^^xw^.^ivn:mmm^3 o^x 

*)m^mt>z)^m-th^ttf^x^&. 

[ 0 0 3 8 ] i/vT. me^<^mxi>zx s^«£i§3 o 

•r=5:*»*>. :^xmJ^lziHft3ffx<r)]EMim8lz^ 

-tx 0 izmxaii hm< . taa-cffim^ium i ^iz 
^rs. mm.u^m3o<msmmizj:m^mni. 

IZ^i d lZ2m<^i^Wm:^XWm4 3a, 4 3 b 

3 0±Hi: %Wl3 1 TH<?5l®^t=^f<c^3 0 O 

f^mti^i^'i^'t^zM-'^xrmmzmMtt. oioit^ 

A$tL. l^^ff*<7)<£v^^«£|g3 0<o4"W^jfi{3E:ft 

cr)f&\'^mi^mA^ti^tmi,z~ri>iitizX'yx. mm 

m±'i-i>ZtiMmiz^j:i>. 
[ 0 0 3 9 ] ^rtJ. m^U;tll7<7)?ia^^^cO}^a]fflXrX 
^tZtJV^T . S 9 <0 ( a ) iZ^i o l,Z^4 3 (CS 50 
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1 0 

ti^4 4 ^EJrM<^)ISI®^fc{tTfSl-«: 0 . I^ia ( b ) 
^•Ti: 0 l,zmj^4 3 fclffi4 5 S:E)fM(7)ISPS^S>{tTSU 

®V^ta{tT3^c0S[^t4 6 ^ilfeff^-t^^^ 
h it^/T^-hncr-h /.•'Vlfia^^^-^. r v--/(fijrts?/.r5V 

[00401 {mm<r>Bm4 ymioa. ^mMcomm 
<7)mm4izi^i}^'7-( i^vim.mm-r^X'^mmimizii 
\.^x%ut^fim<^^<^tmi>zim^<r>i^m:^xmm, 

m.mi n±mi o<Dmwmmmx'h&. 
[00411 .r«v>f ^ ti^mmy^x-^mwrnit. 
mmwm3 o±m}i^m.3 iTm<^m<mjmizmm&m 

tti^<o2oc7)ft«jip«4 1 ^mmfm3 oioj'hif *>^>* 
'Dtci*!**-:. xwm^izmsi-i> zttzu*) mmii:m o 

5cfi[3 lTffirt5<tt;^2oc?)ft«g5«4 ITHift 
ft 2fflO!^ttSr^-r?&aifflXf;^SS[SS4 3a. 4 3 b 
^^^l-Clr^-S. #?&aiffl;<?XafES|4 3a. 4 3bO-S|| 
«^flslg3 0<o^1.Jg{^^?flB'rs?cfi^3 
t:K 0 #tt htltzifxmKU 3 6a, 36b t^:^ L , 
fi&jg«^«iC3 l«Ov>f ^niS^AP3 4<0*t|6j-rs^21 
tCffiM^S . ^^4 7 a. 4 7 b{i. ^&m:^xm, 
SS4 3a. 4 3bC0^^f^C^^M>'^•X'^4 8a. 4 8b$- 
i^LXW^^tlX^^^h , 

[0042] icoj: o ^j:m^ffyfm.4<r>^4 ^u)im^ 
T^x-^mmmfzaux. mmm3o±.m. mL3 

1 TTiijt3itX2o«7)tt«I§S«4 1 XM^tlt^ 2ffl<0^4^ 
?:5r-r^^aifflXrxggiiS4 3a. 43b im^^fix\>^^ 
fttf). ?^aJfflxrxM;t{f^S-^«3 1 tcJDtOf*ft^.tL 
ft 2Oi0Xrx^A^3 6 a . 3 6 b3&>(i>#A-rS i: , ^ 
^{±0 1 0 tc^^-Ti: r> \izmmm3 0±jBi:^fiiC3 1 T 

m(mm\.zm^vfzmm^<r>}^mm:ffxw^A3ai. 4 

3b$rilO. §^>tc:^«i3 Ucg»PLftv>f ^'nife^A 

□34^aLT#^3 3±mzM*)nnhtvttifxm 

fflffl;iyx^£j&4 3a. 43b -^OS^i^S^Al-J; X . 

Bij^Lftia 1 ~04T'iiHjLft^ig<^?g® 1 (r>mmm. 
izit^x}^mmi(fxmM<mw^^A^^ < -ct -&ft«>. 

mm-i^mmM^3 oii-(^^m.3 i^<r^^m^:mAx 
^ . y^X'7(7m^i,zm:'yx^}m^ivtzmm^m3 o 
i o^^miz^m-t n t ifix'^ h . 

[0043] aft. aEll4 3 a . 4 3 b'V<7)gg^tO#A 
tCtJV^T. sSSS4 3a. 4 3 b SrSKxS^?r>'N'>f vn-X 
'i=48a. 4 8b$r:frL-C^^4 7a. 47btC^ 
AL. ffi^Ji&ffiJiJLftSmSr^'NM >'>-xW4 8a. 48b 
^aLTg||&4 3a. 4 3b(^-eil'etlM-rc:fctlJ;-5 

T . wsmmzi^hmmmix h^^^^\m.3 oco-t* 
'i:^#igic£E*«7)ffiv^^^=&#A-c#sft*^. wmikm.3 
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S^i:j&*nj|liC^.S), 

[00451 >I«OV^ ^'DafEftjSr^XvJJl^^S-C 

{±. ^«k3 1 t^^s o<7)^*«Bjf^«i5^^^r-rs 

I!i^a54 9tcjg«$n-C0^-S. v-f^aj|fe5r#A 
*f«xa-y hT>'7^-^5 0 , 5 OfciJ^^S 
nTl^S. :^a-7hTV7"-^5 0. 50{±. ^i!J?»35 

0, 5 0{i. #t![«3 5fflOM«-ifit^tti^>fL. 4^^>f 
[0 04 61 :^nyhT>'T-^5 0, 5 0&^rrSV>f 

^njftiier^xviiiia^strti. ^fijt3 iF*?a5i3}^ai 
w^^alfflxfx^ffiss 5 1 <7)-ssg5'c&s;<rx#AP s i a 
;yx^AP 5 1 a t{±, ^yx^'gs 2imm.3 1 o± 

[00471 ;<fX#AP 5 1 alS. ^3 1 «0#^3 
0 . X D y b Tyy-i- 5 0, 50 £7)Ktc:^ft ^ix^cflg/S 

7yx«gg&5 1 tRati^fl^3 i(oi^a5tijg^$iiTv>f 

[00481 Sragi55 3c7)TiSl::{i, ^^Slffl^yx^rl^ra 
^4 9 tC#A-rS^A?L 5 4 -*i^MJgfig$<lT Ir^ 
#A7L5 4-{i. *llfifiiO?^®T{iX«3 lc7)iiJ,D 

?^3 5fcI|fiI*-oTglA-rS. 

[00491 ^lr3 5±Mlcli. i^mm^:^i:Mm-t 

[00 5 01 i<0J:d^||]^<^)Bffil5O'7>f ^'u^fflfiB 

yyx-79mmmizii\>^x. :^xmww5 2izi*)i^^ 

5 1 ti itX^gU 5 3 lc?^aifflXfX*<gS[ffl 
L , cO}$a]ffl;<rx*<^A?L 5 4 SrajS U-CfiaSgl54 9 
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t^^ASti-S. MgP4 9lc:^A$a/c?^aiffl;<rx(±. 
^«c^3 0<7)?^ai$rtTo-C. BalBXV7>y hT^T^^hS 
0 . 5 03b*^>^a^3 5 |^g|JtC«fa;i?ilS . 

{i, z(r)±mizmif<^tLfc^xmm.5 5i>zj:^mm 

3 5fr\.^^m3mm^ii.^i>(r>t^'yX^'^h, iwi d 

^X^5 li5^t/^m^5 3ifim^^tL. $^>t=is« 
10 m&3 0±mi5J:Z/^m3 l TWT'iB4iX5tR^im^4 9 
*»'Jgfi£§*l.Jt3t*6tc. ?#aiffl;<fXj&i^A?L5 4i:0li^ 
aJ4 9 l^mX^iX-X r «BS^a54 9 ^513© LXXn-yh 
r^-r-^5 0 . 5 0 i ^<r,ti»bizi%mm 

||^{::J:-5TJiil^SiX!tSHIi4c|g3 OOj5^5-^^^< 

[00521 (SgM«Jgffi6 > H 1 2(i. *f|HH«ia6fi 

20 \:tmi&T'7X-?9m^m<^mm. la 1 e ti., ism 

[00531 ^<^v>r ^'ogiiagr^xviiiiaiia'c 
ti, fr^<7)iii6o?^® 5 kisi:mtt5^«t3 1 hwmm3 

0«oramitlS»4 9Sr*L, iJt, — *t<?)Xo.y hrv 
■r-^50, 5 0*^rrSt>Oi:^-5TV^S. 
[ 0 0 5 4 1 S ^>iC. m^^^iO?^® 5 t mnfiZ\m 
ffl;ifxiS»5 l*ii:t/-5-<7)-s|gaJTJb^;!fx#AP5 1 
a. $^>tC{4;!rxff^7L5 5*>'i6ttic>il^fc<Ot^-:>T 
30 US. 

[00551 3ls^<?)?g©6T'tJ^aifflXfXg£g&5 1 
(4. ^«t3 1 rtlfPT-A^OBolEXO y hryf-f- 5 0.5 
0(7)ia<^a5:»-l3iS{t^>ix^^lSa55 6tC^i^§tLTV^ 

S^a55 6t4. *^S6i«JgH86-C(4iyfe«J^5«0 
Ha£2£!aai5 5 3J;0t,<@*«l^<J^^$tLTtJ'9, -fOJt 
af>c:i0^aJ5 6t*ti#A?L5 7-A^A7L5 4-J; *) 
h{i^^j:<m^^tiX\>'^h . 

[00561 XayhrV-f-^^SO, 5 0i:SIS^5 6 

t<r>^\,z\t. -n<nii^mmwmL^ 5 8.5 s^^^flgs 

40 1 rtgptm^ixT v> f. . ^&aiffl?S«caSSS 5 8,58 
{4. —miWiHmKU5Sa.hi.Xii*). ^K^WLimX 
P 5 8 a {,zm.W.mi^ 5 9 3 1 <^±:^*»ii,^$ 
^t-CV^S. C:<^?Bti<£^AP5 8a*»i?>?^ffl;<rx8£SS5 

itciSoTft'i^tcjg^sn. mm>xx3^y hryf")- 

50, 5 0^0-Sga5^llI')ii^T^ ^gP5 6tXO>y 

^T>'7^:^ 5 0, 5 0 fc (^^(m-^x'i^mmmwmjm 5 
8, 5 8i)imm^t^txoi,zm^^tix\>^&. 

[0 0571 Xa<yhT>-r-^5 0, 5 0 «OfliliSSPffl!l"r' 
?^aiffl?S«CBitS8 5 8,5 8{4. ifiexo -y h T^T^":?- 5 
50 0. 5OcO-i^ffl!li:|5|mclfll»)jiOJ:dlC0J«$iX. 



(8) 



^m^l 0-6065 7 



1 3 

5 8. 5 8*imSilTV^'?>. 

[00581 ?g(4sgftt;n 5 8 bji, ^« 3 1 to±^ri;^ 

mtt^ 5 9 *>'?^aiffl?s«=ggs& 5 8.58 icj^aiffljffii*^ 
geis-frs. -eLT. ?g««faiffi'»6o*-^,?^aiffl?sfjs 

[00 5 9] i<OJ:3=3:IIM<^®6«0v>f^aiftlije 10 
T^Xvitng^a-Cti. }^aiffl;&'x*iSISfe«jg®5i:N 
«t3^«s5g3 0 «?^ai«/cy>l;^§ii-S i: i: t, tc. 
^fi^3 1 (^^3 5 ) <0?^a«0^46lC?^ffl?««c*>'ffl 

5 ) coj^ait^j: '9i®isa{4 9 hi^m^tix^ :i(Dfmm 

4 9<o^M<7)?^ait>fi=i.5. ^cofzib. )mmy(f:^im 

[0 0 6 01 {mm<^mm7)mi7ti.^wMeomm 20 

i^m^. mLtmmiiim<r)mz}^mm:^:^i:mALx:ff 
:^smim^i^miii-ti> ztx-n^ (r)X'it^< .xmei 
^i^m-t^ z t x^wmimm^^ 3 0 lt i ^ 

[00611 jiiT. *safe«^j^®«v>f ij'ng^iiier^ 
x-7«yi^(7)fitjftt3oi,^T«;^i^ittW'&. ^«t6 10 

rtgpiilti. xa-y hT^x:h6 5i^jffittSJ:at:?fea]ffl 30 
a^lftttTV^S. 5^«6 1 i:il«fis5g3 Ot«7)rafc:(i, 

fc'OlSfl^, ^V^li, i^Ur?— >'rfA, •r7o>':rfA^ 
i:'i03¥:^tt^«*afiii.TU-&!gj®l:r J; "3 ^SS^- h 6 4 

^^ttTu^.. Ki^. Rie^S2 2<osiiaJi:{±, mm 
[00621 PAT. i^mf¥m^z-y\,^xmm■i> t.mM 40 

i: , ^fi^6 1 i)i{^»^tli>. mCe 1 1^#^3 0 t 

<^mizi:im!B^<r>m^^>'~ he 4 ^mifx\^^(r>x . 
r^xvtcj: *)tm$titimm.»m3 0 i&^j: <^&ai 

[00631 niiZ. zy-h64 i:W:hithmx.fzmnx 
mm-i> ubizi*). ^«s^3 0 ^^me 1 mifimi,z 
i KfmumFZ'^vfzm^h , ^(D^^fsmLxmm 

[00641 JiUi. ^IffiBlCOl^TSISfeiO?^® 1 — 50 
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[006 53 Sli&<^mii2~4'C(i2Ot0?^aiffl 

fcllifi<0J^®5. 6-C{±J^aiffl;<^X^5lSr^9^^ 
L7tt^0-e^5-5Tt^8i5:frV^ IIMO?^®6T-{i: 

[ 0 0 6 6 3 § 4.t=. v-f nja[iasr 

5Xvjtaajia{i'?i>'N±60l^i^'x hVN":?'— v-^lffl^ 
[00671 

>f :?'ojSIirer7Xvi(!S^ai3±ix{f. SSfra-bx 

tjtts^a? r -y i^yi^^mmx. •/ art ti-x 

[00681 $ ^>fcrjni.T . m^m 1 fe«o%BBl= ifL 

If. miex«tt={±v^ ^ummAi>zj:i,^^^i^m'ri> 

[00691 fia^2|^C0^t=i:tL{f. HO^jS^ 
fc:v>f nife^#ALTtoiER«;^^7-5Xv*fi£S 
fc:r^X-7^^S-»i:S|g, M^mzmyi^fifziiT. 

^ASii*-<^j^aiffl;«fx*SBSie^«s^Hfc Hoiex«rr 

wi^^-oxjm^titzmimm.iiif^^wmi,zi^si^i> 

[00701 m^3sm<^mnizj:tni. mmmfi!. 
mimt rnismrmc^mzitm ^mt^mm lx^^ 

Si^-mmmB: < fir d r fc i)-x^ h . 
[00711 mM4Mmco^mi>zj:tn£. Mie^x^ 
Ami. ms^MizmmMii^m<7)mjimizimt&x 
o^zm(M^'ri^i^.. i}-'omi7(fxmxmtmm-t?>mss. 
)%mm>(f^^ti<mdM^ii^M(^mm.mi?-i:>fp't-mzfiq 

tmmmwm<7)^'mm.^co/fxsjji:imx'^. mm 

J: 0 ^ J: < i^m^i> Z t t)iX'^ & t mzm 
[00721 m^5Wm.<n^\,zi:inii. H>ilB=^^^<^ 
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J: < i^Stt^ ^ y. & ^. .#t::OTigiSfi#:^cr)l!n.fF«S 

[00731 m^meimcD^mizitui^ mSE^mz 

[ 0 0 7 4 J lf^^7^0f6BJtCiil{f . -M<^X U 

>y h miz^ma^mf^ti. $ ^> tc:?&ai;«rx ^rasi sit 
:^i^mm:ff:^m}^tiXx/sm'^tmmm*mcomz 

[00751 mmms^<r>wR\izi,tt\i. mmxii 
itrnmB^^ix. ni^m£KWr>^^nmz^m.mm 
WL^tttitiisb^ mmMfmffy^M^3;i*)—fmmfi(,z^o 

imm^ywciMm'i 30 
[011 ^WR<^^(^wm 1 9 o^isjgy 

[021 laii^^as^fflia. 

[03101 «J{!ii^M<7)4J-Sli3M0. 

[04 1 01 cogim^fflt^arFffioi^ja^-ssiis 
[05 1 iimm)'^(mm.i\!zm>h-7^ ^xm.^ 

[061 05«ggCfiMrffl0. 40 
[071 *lfi|Bj(7)||si<?5j^® 3 tfili? S -e-f iJ' a^jaiB 

[09 1 2|sf6BJ<^||i«<^0®3(cj3ttSJ^aiffl;<^XSJK 
<OS'J<OJ^®?rS^-^-¥ffi0. 
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[0101 ^w9i<r>mmTmA\z^hh'^A ^'ojftia 

[011101 OO^gl?|8fffi0, 

[0121 ^mm^-mmpMm3iii:xf'^w^(nm^<n 
[0131 -^w^ffmmmm.^\,zmyhmm.^fm±M 

O¥H0. 

[0141 :^mfiMcomm(r>mm5 izi^My^-^^t ^umi 
[0151 :^^M<^mm(^mm6iz^t>i>mmf^mLm 

COTM0. 

[0161 ^^mmmcomme iz^hh^^ ^'a^a 

[0171 2ts||HJc7)||]^OJg®7l:^i>&V>f i^DiSja 

x^9}^mm<r>-mimm. 

[018101 7<0— aJISriB0, 

[0191 fi§3iw7^ ^uiS[mmy'^X'?mmMm^7ri 

■fBfM0. 

[02 01 tM5ft<^?^ai;yx#A«<8S^*^S v-f 

mmy^X'^immwi^'mmm, 

2 4--r=yX'?±fScM. 

2 8--3^/pr. 

3 0"-^fl£^, 
3 1 

3 5-#^'^. 

3 6a. 3 6b" >yx#A^. 

38-'>x>'N. 

4 0— T^XV 
4 1 -ttfljgm. 

42a. 42b. 43a. 43b. 4 3 --i&aiXfXfflgS 

4 7a. 4 7b -^gPM. 

4 9-l^gP 

5 0— XO>y hTyr-'t 

53, 5 6 --^aJ 

54. 5 7 - #A7L 

5 
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